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Summary 
Conditions for isolation and culture of m巴sophyllprotoplasts in Lilium long併orumwere 
examined. Rossεt巴leafelongated from apical part of bulb-scale was used as material. When the 
leaf segments were incubated for 3.5 hr with 0.5% macerozyme and 1% cel1ulase dissolving with 
cultu町 mediumin osmolarity at 0.4 osmo1/kg， high yield of protoplasts wer巴obtained. If the 
m抗日rialplants were pre-cultivated under low-temperature and dark condition and protoplasts 
were isolatεd from short leaves， high viability of protoplasts was ensured. The viability was 
incre呂田dby addition of amino acids， polyamines and/or sugar mixture to culture medium. 
Although nuclear divisions were observed in these protoplasts， cell division could not occur. 



























鉄砲ユリ (Lilium10ηg♂'orum Thunb.)の生長点より された無菌@無ウイルス球根は当
研究室で維持培養されているへこの球根を MurashigeとSkoog5)の無機塩類組成とビタミン





rpmの往復振還を行った.使用した酵素は， macerozyme R-10 (近畿ヤクルト)ヲ cellulase
Onozuka R-10 (近畿ヤクルト)， driselase (協和発酵工業)， pectolyase Y23 (盛進製薬)の4










Sigma社の TypeVl agaroseを用いた.細胞密度は 3X 104/叫とした.基本培地に MS培地を









































































































The leaf segments werεincubated for 2 or 4 hr with solution A (5mM MES， 10mM CaC12 and 5mM MgC12， 
osmolarity was at 0.5 osmol/kg) containing macerozyme， pectolyase， cellulase or driselas巴 Theyield of 
protoplasts were measur巴daft巴rprotoplast purification. 
alThe viability and wall r巴gerationw己recounted after 1 week of culture. 
26 佐賀大学農学部重量報 第78号 (1ω5)
Fig. 1 Isolat巴dlily mesophyll protoplasts. Th記
protoplasts werεisolated from lily ros巴te
leaves by 0.5% macerozyme R..I0 and 1% 
C色llulaseR.IO. Bar=lOμm. 
Fig.2 Fluor巴sc日ntmicro'photograph of lily 
m日sophyllprotoplasts. 1、heprotoplasts 
were isolated， cultured for 1 week and then 





Duration 01 enzyme trootment (hr) 
Fig.;) Effect of duration of enzyme treatm巴nton protoplast 
yield. Th日leafsegments w己τeincubatεd with solution A 
(5mM MES， lOmM CaC12 and 5mM MgCl，) containing 0 
5% macerozyme R.IO and 1% cellulase R.IO (osmolarity 
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Fig. 4 Effect of osmolarity in enzyme solution on protoplast 
yield. The leaf segments were incubated for 3.5 hr with 
solution A (5mM MES， 10mM CaC12 and 5mM MgC12) 
containing 0.5% macerozyme R-I0 and 1% cellulase R-10 



























Tablε2 Effect of enzyme dissolving solution on 
yield and viability of protoplasts 
Enzyme dissolving Yield Viabilityal 
801ution (1が/gFW) (%) 
Solution A bl 544 82 
MS medium 972 92 
The leaf segments w芭reincubated for 3.5 hr with 
solution A or MS medium (osmolarity was at 0.4 
osmo!/kg) containing 0.5% macerozyme and 1% 
cεlIulase. The yield of protoplasts were measur巴d
after protoplast purification 
alTh巴viabilitywas count巴dafter 1 week of culture. 
blSolution A: 5mM MES， 10mM CaCl， and 5mM 
MgCl， 
Table 3 Effect of material pre-treatment on yield and 
viability of protoplasts. 
Pre-treatmental 
Viabilityal Yield 
Light Temperature (10'/g FW) (%) 
condition (T) 
Light 25 653 86 
Dark 25 848 88 
Light 4 736 92 
Dark 4 1，044 96 
alMaterial plants were pre-treated for 24 hr with continu-
ous light or dark conditions at temperature of 25 or 4 T. 
The leaf s巴gmentsfrom material plants were incubated 
for 3.5 hr with MS medium (osmolarity was at 0.4 osmo!/ 
kg) containing 0.5% macerozyme and 1% c巴lIulase.The 
yield of protoplasts were m巴asuredafter protoplast purifi‘ 
catwn. 
blTh日viabilitywas counted after 1 week of cultur巴.

































Table 4 Correlation betwe巴nmater匂lleaflength
and protoplast size. 
Leaf length Protoplast Proportion 
(mm) diameter Cum) of M c巴Ils(%) 




M旦terialplants w巴repr巴 treatedfor 24 hr with 
dark conditions at temperature of 4 oC. Th巴 leaf
S巴gmentsfrom material plants w巴reincubated for 
3.5 hr with MS m巳dium(osmolarity was at 0.4 
osmol/kg) containing 0.5% macerozyme and 1% 
cellulase. The diameter of protoplasts and propor-
tion of M cells were measured after protoplast 
purification. At least 300 protoplasts w巴rε








Cutture period (weeks) 
3 
Fig.5 Eff巴ctof leaf length on protoplast viabilω 
ity. Th巴protoplastwere isolat日dfrom leaf 
at various lengths and cultured. The proto 
plasts were isolated from leaves shorter than 
15 mm (e)， from 16 to 30 mm (0) or from 


















L 。 14 Fig， 6 Cell with multi-nuclei. Arrow indicates 6 nuclei， Bar= 10μm 3 5 8 
Culture period (days) 
使用してプロトプラストを単離した.
核染色の結果 (Fig，6)， 1細胞中に 2
個以上の核を持つ多核細胞が認められ
Fig， 7 Changes in number of cells with multi-nuclei 
The protoplasts were isolated from 1巴av巴sshor-
t日rthan 15 mm (畿)， from 16 to 30 mm (0) or 
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Fig， 8 Effects of amino acids on protoplasts via 
bility， The protoplasts were isolated from 
leaf by 0.5% m呂cerozymeR-10 and 1% cel-
lulase R--10， and cultured for 3 w巴巴kson th白
MS medium containing 3% sucrose， 4，5% 
glucose， 111M of NAA， 1μM of BA and vari-
ous amino acids such as proline (.)， 
glutamine (0)， asparagine (.6，)， or serin巴
(ム).
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Concentration (μM) Fig. 10 Effects of sugar mixtur日onproto-
plasts viability. The protoplasts 
were isolated from leaf by 0.5% 
macerozymεR-10 and 1% cellulase 
R-10， and cultured for 3 w巴ekson 
the MS medium containing 3% su-
crose， 4.5% glucose， 1μM of NAA， 
1，uM of BA and various concentra命
tions of sugar mixture. The sugar 
mixture contained galactose， 
arabinose， fructosε， mannose， and 
xylose at same conc巴ntration.
Fig. 9 Effects of polyamines and its precur-
sor on protoplasts viability. Th巴proto也
plasts were isolated from leaf by 0.5% 
macerozym日 R-10and 1% cellulase R 
-10， and cultured for 3 weeks on the MS 
medium containing 3% sucrose， 4.5% 
glucose， 1μM of NAA， 1μM of BA and 
various polyamines and its precursor 
such as putrescine (ム)， spermidine (A)， 
sp巴rmine(0)， or agrinine (.) 
0.4 osmol/kg，酵素溶解には MS培地を使用してプロトプラストを単離した.単離したプロト








































。 。‘1 1.0 10.0 100.0 。 50 37 38 46 
0.1 38 43 50 58 
BA ト一一一一一一一一一
1.0 57 52 51 42 
(μM) ト一一一一一一一一一
10.0 51 47 57 72 57 
100.0 63 3 
Material plants were pre-treated for 24 hr with dark condi-
tions at temperature of 4 oc.The leaf segments from undぽ
15mm Jength !eaves w芭reincubated for 3.5 hr with MS 
medium (osmolarity was at 0.4 osmol/kg) containing 0.5% 
macerozym日and1% cellulase.すhむprotoplastsw日recultured 
for 3 weeks on the MS medium containing 3% sucrosだ， 4.5%
g!ucose， 1，uM of serinε， 10μM of prolin巴， putrescine and sper. 
midine， 100μM of glutamine， asparagine ans spεrmine， 100mg/ 
.e of garactose， arabinose， fractose， mannose and xylos巴
(osmolarity was at 0.3 osmol/kg). Values in the table indicat. 
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